The role of the peripheral nervous system in regulating the skin barrier function is not established. The goal of this study was to identify, in vitro, the role of sensory skin neurons in the regulation of the expression of junction proteins. On in vitro and ex vivo models consisting of neurons, keratinocytes and skin explants was analysed transcripts and/or proteins (expression and cellular location) of claudin 1, Zonula occludens 1 (ZO1), desmocollin, cadherin-E, loricrine, kallikrein 6 (klk6) and 7 (klk7). The skin barrier function was tested thank to the penetration test of Lucifer's yellow through the skin explant. When keratinocytes were cultured with sensory neurons, there was a significant increase in RT-qPCR of ZO1 2.6+/-1.4, Claudin1 56+/-83, Desmocollin 2.6+/-2.7, Loricrine 3.4+/-2.7 after 48 hours of cultures compared to controls (p<0.05, n ¼ 7). KLK6 0.8+/-0.5 and KLK7 0.5+/-0.4 were decreased after 4 hours (p < 0.05, n¼7). In Western blot, an increase of ZO1 1.9 +/-0.5 and Claudin1 3.3 +/-2.1 was found compared to the control (p<0.05, n¼3). In immunocytochemistry, Claudin1 appeared on the keratinocyte membrane versus in the nucleus in the control. In immunocytochemistry, ZO1 appeared on the membrane versus in the cytoplasm in the control. In immunohistochemistry, ZO1 and Claudin 1 were more expressed in the basal layers of the epidermis than in the control. There was no Lucifer's yellow penetration across explants whether they were innervated or not. The culture of human keratinocytes with sensory neuron supernatants for 48 hours increases the transcription and translation of tight junction and desmosomes and their degradation agents. A change in the location of tight junction at the cellular and histological level exist. These major changes could have a significant impact on the skin permeability that we need to demonstrate in adapted model.
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Skin barrier integrity is enhanced after topical application of emulsions with an acidic pH E Proksch 1 , S Merker 2 , S Mü ller-Rö hr 2 , C Neumann 1 , C Masur 2 , A Kilic 2 and C Abels 2 1 University of Kiel, Kiel, Germany and 2 Dr. August Wolff-Arzneimittel, Bielefeld, Germany The pH of the stratum corneum is slightly acidic (mean 4.9) and tightly regulated. This is important for antimicrobial defense and the formation of the physical barrier. The acidic pH inhibits the growth of pathogenic Staphylococcus aureus and enables optimal activity of enzymes for lipid synthesis, epidermal differentiation and desquamation. Here we asked whether topical application of an oil-in-water emulsions adjusted to pH 4 or pH 5.8 and the untreated control influence biophysical markers and mechanical stability of the skin barrier, Stratum corneum morphology and inflammation. Twenty-four healthy volunteers aged 18 to 75 years were treated in a randomized way on the lower arms for 28 days; pH, TEWL, SC hydration, mechanical stability, corneocyte size and inflammation were recorded. After 28 days, skin surface pH was significantly more reduced by the pH 4 compared to the pH 5.8 emulsion. TEWL as a marker of skin barrier function was slightly reduced by both emulsions. SC hydration was significantly increased to the same level by both emulsions. The number of D-Squame Ò tape-strips to disrupt the skin barrier to a threefold increase in TEWL as a marker for skin integrity was significantly increased by both emulsions compared to untreated control, but slightly more by the pH 4 emulsion. Inflammation after tape-stripping as determined by clinical grading of erythema was considerable reduced by the pH 4 emulsion, and IL-1a protein expression was significantly reduced by both emulsions, but the reduction was higher with the pH 4 preparation. The size of corneocytes attached to the tape-strips as a marker for epidermal differentiation and desquamation was significantly increased after treatment with the pH 4 compared to the pH 5.8 emulsion and the control. In summary, treatment with a pH 4 emulsion positively influenced SC pH, TEWL, SC hydration, epidermal differentiation/ desquamation resulting in increased mechanically stability and reduced inflammation against tape-stripping induced irritation.
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Ligands of aryl-hydrocarbon receptor regulate its stability in ARNT-dependent manner SG Rudyak 1 , L Usakin 2 , E Tverye 2 and AA Panteleyev 2 1 N. Emanuel Institute of Biochemical Physics RAS, Moscow, Russian Federation and 2 NRC Kurchatov Institute, Moscow, Russian Federation Aryl-hydrocarbon receptor (AhR) is a basic helix-loop-helix transcription factor activated by polyaromatic hydrocarbon compounds of synthetic and natural origin. While a number of novel AhR ligands have been identified recently, little is known about their possible influence on AhR levels and stability. We used western blot, qRT-PCR and immunocytochemistry to determine the effects of AhR ligands on AhR expression in cultured human keratinocytes (N-TERT), and immunohistochemistry to assess patterns of AhR expression in human and mouse skin and skin appendages. While AhR was highly expressed in cultured keratinocytes and in skin in vivo, including epidermis and certain hair follicle compartments (IRS, ORS, hair bulb), it was found primarily in the cytoplasm, but not in the nucleus, suggesting lack of its activity. At the same time, treatment of N-TERT cells with proteasomal inhibitor MG132 and consequent inhibition of AhR degradation resulted in nuclear AhR accumulation. Treatment of keratinocytes with AhR ligands such as TCDD (dioxin), FICZ, and I3C (indole-3-carbinol), but not with kynurenine, caused near-complete disappearance of AhR with protein half-life of 2-4 hours for ligand-treated samples. The AhR decay was blocked by proteasome inhibition, indicating degradation-based mechanism of regulation. Furthermore, addition of hypoxia mimetics CoCl 2 and DMOG decreased effects of AhR ligands on degradation of AhR, suggesting that the AhR dimerization partner ARNT (HIF1b) is required for degradation. Consistently, substrate-induced degradation of AhR was blocked in N-TERT cells with knockdown of ARNT. Additionally, inhibition of HDACs with Trichostatin S resulted in enhanced expression of AhR in both untreated and ligand-treated cells. Altogether, these results demonstrate that AhR is primarily regulated posttranslationally via proteasomemediated degradation, and suggest novel ways to manipulate AhR levels and signaling.
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Desmosomes pattern cell mechanics to govern epidermal tissue form and function JA Broussard, JL Koetsier and KJ Green Northwestern University, Chicago, IL The epidermis exhibits polarization of structural and functional features across multiple cell layers, but how this polarity is created and preserved is poorly understood. Desmosomes (DSMs) are cell-cell adhesive organelles linking to intermediate filaments (IF) and are critical for signaling and tissue integrity. The DSM cadherin desmoglein 1 (Dsg1) is first expressed as cells commit to differentiate and stratify, with expression peaking in the granular layer (SG). We hypothesize the pattern of Dsg1 and associated IF is crucial for establishing proper epidermal polarity, especially mechanical polarity. To test this, we used laser ablation and whole mount imaging to assess layer-specific mechanical properties of 3D epidermal cultures. These data support an epidermal mechanical gradient: keratinocytes are under compressive forces in the basal layer and high tension in the suprabasal layers. We previously showed Dsg1 regulates basal cell forces to promote stratification. Here, a DSM/IF uncoupling mutant recapitulates Dsg1 loss, suggesting a requirement of IF attachment. High apical tension in simple epithelia helps generate barrier-critical tight junctions (TJs). TJs localize to the SG in epidermis, where tension is high and Dsg1 expression peaks. Thus, we assessed the ability of Dsg1 to polarize tension and TJs in the SG. Dsg1 loss disrupts the polarized SG distribution of the tension sensitive TJ component ZO1. Our data suggest Dsg1 modulates TJs through the mechanosensitive kinase ErbB2, which localizes to the TJ forming layer. Dsg1 loss disrupts this localization and decreases total and phosphorylated ErbB2. Uncoupling the DSM/IF linkage or inhibiting ErbB2 significantly decreases epidermal electrical barrier function. As mechanical forces regulate cell behavior, our data suggest a model in which patterning of DSM components regulates epidermal polarity by orchestrating the distribution of mechanical inputs to drive morphogenesis and development of a life-essential barrier.
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SerpinB12 is an intrinsic mesotrypsin inhibitor regulating corneocyte desquamation and enucleation M Miyai 1 , J Hiruma 2 , A Motoyama 1 , M Egawa 1 , M Yamamoto 2 , Y Ozeki 3 , R Tsuboi 2 and T Hibino 1,2 1 Global Innovation Center, Shiseido, Yokohama, Kanagawa, Japan, 2 Dermatology, Tokyo Medical University, Tokyo, Japan and 3 Graduate School of Engineering, The University of Tokyo, Tokyo, Japan It is important for skin function, such as barrier and moisture, that cornification and turnover are maintained firmly. Both events are intricately controlled by many factors. In particular, the end of the turnover is called desquamation. Desquamation process is proceeded by KLKs, LEKTI, and Mesotrypsin. Function of Mesotrypsin are activation of KLKs and degradation of LEKTI. However, it has been reported that mesotrypsin is insusceptible to intrinsic inhibitors. Therefore, we purified the Mesotrypsin inhibitor as a regulator of cornified layer desquamation. We isolated a novel inhibitor and identified it as SerpinB12 (Another name is YUKOPIN) by LC-MS/MS. Recombinant SerpinB12 inhibited Mesotrypsin in a dose-dependent manner. Thin skin, such as the eyelid, showed strong mesotrypsin staining, while Ser-pinB12 staining was barely detectable. In contrast, footpad skin, which has a thick cornified layer, showed strong SerpinB12 staining at the granular layer. To identify function of Ser-pinB12, we constructed skin equivalent models, in which SerpinB12 was over-expressed. Cornified layers were increased and the epidermis became thicker in SerpinB12 overexpression. Furthermore, we found that excessive over-expression of SerpinB12 induced parakeratosis by hematoxylin-eosin stain and Stimulated Raman Scattering (SRS). Immunohistochemical study showed that SerpinB12 was expressed in parakeratic area of atopic dermatitis. Our findings provided a new insight into the desquamation mechanisms, in which mesotrypsin and SerpinB12 play critical roles. Moreover, our results suggest that SerpinB12 would be involved in controlling the thickness of stratum corneum through Mesotrypsin regulation, and excessive SerpinB12 expression might be the cause of parakeratotic disease condition.
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Skin radiance improvements with Hylocereus Undatus fruit extract influencing skin microbiome F Havas 1 , S Krispin 1 , N Borenstein 1 , A Perolat 3 , J Attia 3 and E Loing 2 1 R&D, IBR Ltd. -A Lucas Meyer Cosmetics company, Yavne, Israel, 2 R&D, Lucas Meyer Cosmetics, Quebec, QC, Canada and 3 R&D, Lucas Meyer Cosmetics, Toulouse, France Effective moisture retention and a radiant and luminescent skin tone are key markers of healthy and beautiful skin. In recent years, accumulating data has suggested that the microbiome present on the skin can play a key role in providing these benefits to the skin. In particular, the balance between the beneficial and detrimental bacteria. In healthy skin, the balance is tipped towards beneficial bacteria species or strains, limiting the growth of detrimental strains -resulting in radiant and well hydrated skin. Substances with prebiotic properties can support the growth of beneficial bacteria, allowing them to better compete with detrimental bacteria. Dragon fruit (hylocereus undatus) is a super fruit, rich in polysaccharides previously demonstrated to have prebiotic effects on gut bacteria. In the present study, a hylocereus undatus fruit extract was tested in a competitive growth assay comparing growth rates of staphylococcus epidermidis and s. hominis, representing beneficial bacteria, with those of S. aureus and P. Acnes, representing detrimental bacteria. In this model, the hylocereus undatus fruit extract was shown to support the growth of s. epidermidis and s. hominis, while limiting the growth of s. aureus and p. acnes. In parallel, a clinical study was conducted on 26 volunteers, vs. placebo (in a split-face design, where each volunteer provides a direct comparison). In this subject, imaging under UV light (Visia) showed that the hylocereus undatus fruit extract significantly reduced the appearance of porphyrins, indicating a limiting effect on p. acnes growth. In addition, the same study showed that the extract delivered improvements in skin radiance (by colorimetric evaluation) and skin barrier function (by TEWL measurement). The above results indicate that a hylocereus undatus fruit extract may positively influence skin microbiome balance, and thereby deliver significant skin health and beauty benefits.
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